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INTRODUCTION AND PURPOSE 
'Hie use of sugar constitutes an important part 
of the food industries in the united States* In 1931, 
according to Prescott and Proctor (11), the products of 
the combined sugar industries; namely, beet sugar, cane 
sugar, and cane-sugar refining were valued at over 494 
million dollars* 
Sucrose or granulated sugar is most commonly used 
in commercial food manufacturing, but dextrose, a less 
expensive product, is forging ahead in popularity* Accord¬ 
ing to the united States Department of Commerce, the 
estimated per capita consumption of all kinds of com 
sugar in the United States during 1931 was 6*43 pounds* 
In 1936 the production of pure crystalline dextrose was 
340,000,000 pounds* 
Fellers, Miller, and Onsdorff (3) have investigated 
the effects of dextrose in the manufacture of fruit and 
vegetable products* They found that definite quantities 
of dextrose could be substituted for sucrose in many products 
with no loss of color, flavor or texture* Dextrose 
actually enhanced the quality of fifty percent of the 
products manufactured by these investigators. For example, 
svieet pickles were definitely improved when fifty percent 
of the total sugar used in the 3yrup was dextrose* 
•Biis thesis was undertaken for the purpose of 
determining the possible value of dextrose in manufactured 
sweet pickle products such as sweet cucumber pickles, bread- 
and-butter pickles, mustard pickles, relish, and sweet 
mixed pickles, A second objective was to determine the 
effect of added dextrose to shredded cabbage in the 
manufacture of sauerkraut* 
GENERAL DISCUSSION AND REVIEW OF LITERATURE 
Types of Corn Sugar 
The following definitions for sugars and syrups 
from corn were established in 1933 and are the government 
standards (14)* 
Dextrose is the product chiefly made by the 
hydrolysis of starch of a starch-containing substance* 
followed by processes of refining and crystallisation. 
(v*hen derived from cornstarch, dextrose is known 
commercially as refined corn sugar)* 
Anhydrous dextrose contains not less than 99.5 
per cent dextrose and not more than 0*5. per cent of 
moisture. 
Hydrated dextrose cm tains not less than 90 per 
cent of dextrose and not more than 10 per cent of 
moisture, including water of crystallisation* 
Glucose, mixing glucose, confectioner*a glucose. 
Is a thick, sirupy, colorless product made by in¬ 
completely hydrolyzing starch, or a starch-containing 
substance, and decolorizing and evaporating the product. 
It contains on a basis of 41 degrees be. not more than 
I per cent of ash, consisting chiefly of chlorides and 
sulphates. 
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Present Status of Corn Su^ar 
Com sugar or dextrose was manufactured before the 
Civil War but not until the early 1380*b did the industry 
become Important* 
During the interval between 1906 and 1930, the Food 
and Drug Administration ruled that the presence of com 
sugar in prepared food must be declared on the label. On 
December 26, 1930, the Department of Agriculture ruled that 
com sugar is suitable in the “packing, preparation, or 
processing of any article of food in which sugar is a 
recognised element”(5). Acceptance of this ruling has not 
been unanimous by all the states; nevertheless, the 
production of corn sugar has Increased to approximately one 
billion pounds a year.(18) 
Chemical and Physical Properties of Dextrose 
Consideration should be made of the important 
properties of com sugar when used in the manufacture of 
pickle products. Application of these properties will 
be discussed later. Dextrose is a monosaccharide while 
sucrose is a disaccharide. The formula for the hydrate 
form of dextrose is formula for sucrose 
is GX2^22C11* tfPon inversion, one molecule of sucrose will 
yield one molecule of dextrose and one of levulose. Since 
sucrose has nearly twice the molecular weights of dextrose, 
it exerts less osmotic pressure than a solution containing 
an equivalent concentration of dextrose* 
Because the ordinary dextrose is a hydrated fora, 
allowance should be made for its moisture content* It is 
necessary to use 109*4 pounds of the hydrated dextrose when 
substituting for 100 pounds of sucrose. Also, since dextrose 
is only 75 percent as sweet as sucrose, greater quantities 
of it have to be used in order to obtain the same degree of 
sweetness* Dextrose solutions are more fluid than sucrose 
solutions of equal density* 
Nutritive Value of Dextrose 
Sayre (13) states that dextrose is the final 
nutritive product of the digestion of all starches and sugars 
and is the only sugar present in significant quantities in 
the blood of general circulation* Consequently, when dextrose 
is taken by mouth it requires no digestive effort and 
furnishes fuel in a minimum of time* He also states that 
dextrose is destined to fill an important function in 
athletics or in any other activity which requires extreme 
physical exertion* 
The medical profession has found it to be one of 
their most valuable materials* Among the medical uses are 
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treatment of shock and exhaustion* in preoperative treatment 
to prevent shock* in pneumonia* obesity* and in rectal 
feeding# 
> 
Review of Pickle Manufacture 
The production of pickles from cucumbers has 
become an industry of considerable importance# According 
to Beattie (1)* some four million bushels of cucumbers are 
raised in this country for pickling purposes each year# 
The following are values of the pickle Industry in the 
United States (17)# 
Value of pickles in 1989 $34,481*000 
1931 #88*983,000 
1933 ?81,487*000 
1935 $87,035*000 
The cucumbers are generally grown by the farmers 
on contracts with the pickle manufacturers* who, in many 
instances, supply the seed# 
Most of the large pickle manufacturers operate 
their own salting stations# Since cucumbers are a perishable 
product* the first operation is to treat them with salt as 
soon as possible to prevent spoilage# The salting stations 
are located in the cucumber-growing areas so that the raw 
material can be delivered in a good, fresh condition# 
There are two general classifications of salting# 
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According to the quantity of salt used, they are referred 
to as "high salting” and "low salting". Most of the low 
salted pickles are usually "dill pickles", salted in barrels. 
The low salting method does not prevent spoilage of cucumbers 
in open tanks, hhen this method is used a faster fenaen- 
tation results. 
The cucumbers,which are picked when small and 
immature, are placed in a brine and allowed to undergo a 
lactic acid fermentation through the action of bacteria 
normally present. At the start, the concentration of this 
brine is about ten percent i.e. 40° saloraeter. This 
concentration of salt is sufficient to prevent undesirable 
putrefaotive microorganisms from developing and yot will not 
inhibit the lactic acid types. Salt is added at frequent 
intervals until the final concentration is approximately 
fifteen percent, killer (6) found that the addition of 
dextrose to fermenting brines, in amounts of one or two 
percent, produced an increased acidity. Tanner (15) points 
out that all cucumbers must be kept benoath the surface of 
the brine. If they are exposed, spoilage bacteria may grow 
and soften the cucumbers before the preservation agencies 
due to fermentation can function. 
As soon as fermentation starts, the acidity in¬ 
creases and the color of the cucumbers begins to change from 
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cucumbor~grsen to ©live—green* It is usually several weeks 
after tho subsiding of the fermentation before the white 
interior structure of the cucumber acquires the translucent 
appearance of the fully cured pickle* 
Unlike dills, this salt stock is not palatable; it 
must first be manufactured into finished pickle products. 
The pickles remain in their brine until they are 
to be sold or manufactured into sweet, sour, dill and other 
products. As long os they remain in brine, they keep vary 
well, and occasionally a factory may hold pickles for several 
years in brines containing from twelve to fifteen percent 
salt. 
Review of sauerkraut i.tanufaoture 
Cabbage is one of the oldest of the cultivated 
plants* It was well known to the Egyptians, the Greeks, 
and the Romans. The sauerkraut of today is a product 
resulting from a bacterial fermentation of cabbage. 
The Federal definition of sauerkraut i3 as follows: 
Sauerkraut is the product, of characteristic acid 
flavor, obtained by the full fermentation, chiefly 
lactic, of properly prepared and shredded cabbage 
in the presence of not less than two per cent nor 
more than three per cent of salt. It contains, upon 
completion of the fermentation, not less than one 
and one-half per cent of acid, expressed as lactic 
acid* Gauerkraut which has been rebrined in the 
process of canning or repacking, contains not less 
than one per cent of acid expressed as lactic acid. 
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Starting from a domestic product made in the home, 
it has become an important commercial industry* according to 
the United States census reports (16) (17), the following 
statistics on cabbage are given: 
Cabbage 
1933 1934 1935 1936 
Acreage 145*830 019,100 167,230 183,860 
Production 
(1,000 tons) 850 1,453 1,120 1,089 
Value 
(#1,000) 14,926 11,756 14,272 21,105 
Sauerkraut 
1929 1933 1935 
Canned Kraut 
(1,000 cases) 4,224 3,345 4,405 
Value 
(§1,000) 8,422 5,206 5,818 
Bulk Kraut Value 
(§1,000) 4,271 2,?C1 2,007 
« 
In order to make good sauerkraut* it is necessary 
to observe certain precautions. It goes without saying that 
the factory must be kept clean at all times* Refuse piles 
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and dirty utensils invite spoilage. Certain types of 
cabbage nuke superior kraut. Those variatiss which have 
white, firm, compact h^ads are moat desirable. Immature 
heads are almost certain to produce a kraut that ia poor in 
flavor, texture, and appearance. 
After harvesting, the cabbages are taken to the 
factory where they are usually stored in bins for one or 
two days. Tills storage period wilts the cabbage. A slightly 
wilted cabbage will cut finer and longer shreds than the 
unwilted, and tii3se will hold together throughout the entire 
process of manufacture. In the preparation, cores, green 
leaves and damaged portions are removed. Special machines 
cut the cabbage into fine shreds. The thickness of the cut is 
generally gauged at one thirty-second of an Inch. This 
prepared cabbage ia taken immediately to clean, fermenting 
vats* The vuto are usually eight feet in height and twelve 
feet in diameter. Each one holds about twenty-six tons cf 
kraut. Xb the cab age is packed firmly into those vats, 
from two to three per cent by weight of salt is added. It 
is extremely important to distribute the salt evenly 
throughout the prepared cabbage, otherwise pink colored kraut 
due to yeasts may fora. If less than two percent salt i3 
used. Bitting (2) states that the sauerkraut is apt to be 
slimy because of the activity of undesirable forms of 
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organisms. If more than three percent salt is used, the 
kraut is often pinkish in color, low in acidity, and too 
salty in taste. Incidentally, the Sermons and Dutch use 
only one and one-half percent salt. 
Salt withdraws the juice from the tissues of the 
cabbage and a brine results in which the acid-forming 
bacteria thrive. ‘Die sugars are fermented to organic 
acids which serve as preserving agents and prevent the 
action of putrefactive bacteria. Carbon dioxide is given 
off abundantly during the early stages of fermentation. 
Pederson (9) states that three types of bacteria 
develop in good kraut fermentation* Hie first type called 
Leuconostic rioaenteroides acts upon the sugar and changes 
it to lactic acid, acetic acid, alcohol, mannitol, and 
carbon dioxide. These organisms are killed off when the 
acidity reaches seven-tenths to one percent. The second 
type includes two species. Lactobacillus plantarum and 
Lactobacillus cucumeris. These organisms produce lactic 
acid from the remaining sugar as well as from the mannitol 
produced earlier in the fermentation. They are finally 
killed off leaving the third type, Lactobacillus pento- 
acetlcua. which increases the acid content. 
Temperature is a very important factor in the 
fermentation of kraut. Bitting (£) states that active 
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fermentation Is complete in from seven to eight days at 
85° to 86°F.; in ten to twelve days at 80°F.; in fourteen 
to eighteen days at 75°F.; and in eighteen to twenty-five 
days at 68° to 70°F. Low temperatures and long fermentations 
are likely to result in products of high quality. Because 
of tills fact, temperatures in the sixties are preferred by 
many commercial packers* 
Although the lactic fermentation i3 anaerobic in 
character, there may appear on the surface of the brine a 
film or mycoderma due to aerobic yeast-like forms which are 
capable of utilizing lactic acid for their own sustenance* 
Such films should be removed immediately because these 
organisms lower the acidity of the brine and the kraut will 
be subject to putrefactive changes* 
In commercial factories, titrations are made at 
frequent intervals to chart the increase in acidity* l hen 
the acid concentration reaches 1.6 to 1.8 percent, many 
concerns consider the fermentation to be complete. ;\t this 
time the surface of the brine is cleared of all foam and 
scum. If there is insufficient juice to cover the karaut, 
water is added; and the surface is sealed with a layer of 
tasteless mineral oil* 
Sauerkraut may be canned immediately after 
ferzaentation is complete, but the product is apt \,o have a 
poor flavor# To obtain full flavor, the kraut should be 
stored for five to six weeks. 
If the kraut is to be canned, it is cooked in a 
brine which has a salt concentration of approximately one and 
ono-half percent# The process time is short because of 
the acid nature of the product# Incidentally, it is 
interesting to note that an increasing amount of sauerkraut 
is being canned in the United States# 
Sauerkraut juice has been packed in cans and 
marketed as a drink but it has a relatively restricted 
consumption# 
Fresh cabbage is rich in vitamin C, the antiscorbutic 
vitamin, but a considerable part is destroyed in the usual 
process of cooking and canning# The vitamin, however, 
survives very well the fermentation process in the manufacture 
of kraut. Far sens and Horn (2) consider canned sauerkraut 
to be a valuable source of vitamin C# Investigations by 
Querrant, Rasmussen, and Dutcher (4) show that sauerkraut 
juice may be considered a fair source of the antiscorbutic 
vitamin# 
Hound and Coppersmith (12) found the composition 
of cabbage and sauerkraut to be as follows: 
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Cabbage Sauerkraut 
Percent Percent 
Water 89.6 88.8 
Protein 2.0 1.7 
Fat 0.8 0.5 
Carbohydrates, starch. sugar, etc. 4.4 2.9 
Crude fiber 1.5 4.1 
Ash 1.5 5.2* 
^eterson, Fred, and Viljoen (11) 
composition of kraut and kraut juice to be 
Comparison of Kraut and 
found the chemical 
as follows: 
Kraut Juice 
Nutrients Kraut ] Kraut Juice 
Percent Percent 
Sugar 0.78 0.69 
Titratable acid 1.48 1.67 
Acetic acid 0.40 0.45 
Lactic acid 1.37 1.45 
Ethyl alcohol 0.48 0.50 
Calcium 0.042 0.043 
Phosphorus 0.027 0.025 
# Two percent of plant ash and 3*2 percent salt added In 
curing. 
14 
EXPERIMENTAL WORK 
Methods Used in Making Pickles 
Since salt stock was used almost exclusively in 
the manufacture of sweet cucumber and sweet mixed pickles, 
it was necessary to remove some of the salt. This was 
leached out by a method known as processing. 
First, the salt stock was covered with water which 
was changed the following day. On the third day both the 
water and the pin kies wore heated to a temperature of 120°F. 
and allowed to cool. After draining, the stock was ready 
for the final step known as Mfiniahing". 
The processed stock was soaked in a 40 grain vine¬ 
gar solution for three days. The solution was then removed 
and a 40 peroent sugar solution substituted. In two weeks 
this syrup was removed and a 45 percent syrup was added. 
Spices and vinegar were added to this solution to give the 
desired flavor and acidity to the finished pickles. This 
is the general procedure for the manufacture of sweet 
pickles. Other types differ only in the "finishing* and 
will be described later. 
Results of Experimental Practice on Pickles 
Sweet Pickles 
Salt stock was processed according to the method 
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outlined earlier in this paper. Only the beat pickles were 
used. Trial batches of sweet pickles were made for the 
purpose of obtaining a rough estimate as to the amount of 
dextrose that, could be incorporated* Five quarts of sweet 
pickles were packed in forty percent syrup which had the 
following composition: 
Dextrose Sucrose 
JLajc. # Percent Percent 
1 0 100 
2 25 75 
3 50 50 
4 75 25 
5 100 0 
The sugar concentration, according to the refradiometer, 
registered 37 percent in all five jars* The acidity was 
two percent* 
Ten people, who have had experience in judging 
foods, sampled these pickles* Their decisions showed that, 
when dextrose constituted 75 to 100 percent of the total 
sugar used, the pickles were unsatifactory in flavor* 
As a result of these findings, four more jars of 
sweet pickles were made which had the following 40 percent 
syrup composition; 
Dextrose Sucrose 
Jar # Percent Percent 
1 0 100 
2 20 80 
3 40 60 
4 60 40 
Bebause some of the Judges complained of a high 
acid condition in the pickle itself, the procedure for 
manufacturing these pickles was modified slightly. The first 
stop, in which the processed salt stock was soaked in a 
weak vinegar solution for throe days, was eliminated. In 
its place, 40 percent sugar syrups of various sueresc and 
dextrose ratios were substituted. These were made by 
combining in the proper proportion, a 40 percent sucrose 
and a 40 percent dextrose syrup. The percentage of sugar 
was determined by means of an Abbe refractorseter. Older 
vinegar was added in sufficient quantity to give the syrups 
an acidity of one percent. In two weeks the solutions were 
drained off and new 40 percent su ar syrups v;er© added 
whose acidity tms adjusted, again with cider vinegar, to 
approximately two percent. After seven days, this syrup 
was replaced by one containing 43 percent sugar. Trie 
acid content was unchanged. Spices were incorporated at 
this time. The pickles were allowed to stand for a week 
and then the solutions were tested for sugar and acid 
content. Hie results were as follows: 
Ratio of Dextrose Sugar Acid 
to Sucrose Percent Percent 
0 - 100 41.0 1.59 
30 - 80 40.5 1.63 
40 - 60 41.1 1.61 
60 - 40 40.2 1.68 
These sweet pickles were judged by thirteen 
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qualified people and the following table indicates their 
choices: 
Ratio of Dextrose 
to Sucrose 
Fi rs t Sec ond Sc ore-- 
Ho* of Judges Ho. of Judges 
0-100 
20 - 80 
40-60 
60 - 40 
3 17 
4 6 14 
3 5 11 
3 1 7 
The results showed that it was possible to use 
satisfactorily any proportion of dextrose up to 40 percent* 
However, the beat product contained 20 percent dextrose* 
All the fudges were quick to notice the fact that as the 
# 
concentration of dextrose increased the pickles became sore 
crisp* Tnis characteristic was considered to be of prime 
importance* As far as texture was concerned, every judge 
preferred the crisper pickle* According to Gnsdorff (7X 
pickles finished in dextrose solution weighed more than 
those which were finished in sucrose solution* For the 
purpose of checking this phenomenon, four Jars of pickles 
were weighed before and after the finishing process* The 
results were aa follows: 
♦ Score s two points for first, one point for second 
place* 
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Syrup ratio 
of dextrose 
Jar# to suer036 
ratio 
Weight of 
pickle 
before 
Finishing 
Weight of 
pickle 
after 
finishing 
ounces ounces 
weight 
increase 
percent 
1 0-100 
a ao - ao 
3 40-60 
4 60 -40 
17 « 5 
80.0 
18.8 
18.0 
19.6 
88.8 
81.4 
81.8 
18.0 
14.0 
13.8 
17.8 
For the most part these results substantiate those 
obtained by C&sdorff (7). Ibis added weight means added 
profit to the pickle manufacturer. 
Sweet ilixed Ploklea 
the materials used in the manufacture of sweet 
mixed pickles consisted of onions, cauliflower and cucumbers. 
They wore used in the following proportions by volume: 
Cucumbers 4 
Cauliflower 2 
Onions 1 
The procedure used in racking thl3 product was 
identical with the one used in making sweet pickles. Several 
trial jars of these pickles were made and the results showed 
that 40 percent syrups which contained up to 50 percent 
dextrose could be used satisfactorily. 
Another series of these pickles were made for 
final judging. The syrup of the pickles which were sampled 
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had the following composition: 
Jars f dextrose Sucrose Acid Sugar 
Percent Percent Percent Percent 
1 0 100 1.64 34.6 
2 20 80 1.51 36.3 
3 40 60 1.59 36.0 
4 50 50 1.69 36.8 
5 80 20 1.59 38.0 
These sweet mixed pickles were also Judged fcy 
thirteen people. The results were as follows: 
Jars jf Dextrose First Second Score 
Percent No. of Judges No. of Judges 
1 0 4 3 11 
2 20 3 2 8 
3 40 3 4 10 
4 50 3 2 8 
5 80 0 2 2 
The results indicate that good sweet mixed pickles 
can be made if the proportion of dextrose in the sugar 
solution does not exceed 40 or possibly 45 percent. Here 
again the pickles were crisper when dextrose was used, Uhen 
the proportion of dextrose in the sugar solution exceeded 
50 percent, an unpleasant puckering sensation in the back 
of the mouth was noticed, A strong spice mixture which 
contained considerable amounts of cinnamon and clove was 
particularly effective in concealing the dextrose flavor. 
so 
Mustard Pickle a 
Five formulas were tested before a good mustard 
pickle could be obtained# The best one had the following 
composition for the mustard dressing: 
2]| cutis white sugar 
8 tabl©spoonfuls flour 
8 tablespoonfuls mustard 
1 tablespoonful tumeric 
1 tablespoonful celery seed 
3 quarts vinegar 
Processed pickle stock was cut into pieces of 
suitable sise* Hot mustard dressing was poured over the 
pieces and the mixture was cooked for two minutes and packed 
into pint Jars# After storage for three weeks, the Jars 
were opened and the mustard pickles were sampled and Judged 
by thirteen qualified people* Hie results were as follows: 
First Second 
Jars # Dextrose Sucrose No* of No* of Score 
Percent Percent Judges Judges 
1 
2 
3 
0 100 6 
25 75 5 
50 50 2 
1 
6 
5 
13 
16 
9 
These results indicate that dextrose can compose 
at least 25 percent of the total sugar used in making 
mustard pickles# Dextrose darkens slightly the color of the 
mustard dressing. In some of the other formulae, dextrose 
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could not be used at all because even small quantities of 
it seemed to impart a disagreeable flavor to the pickles. 
Since the spice content was the only variable 
factor among all the mustard dressings, it may be concluded 
that c- riain spices concealed dextrose more effectively. 
Sread-and-Butter Pickles 
Seven different bre .d-and-butter recipes were 
tested. Hot any of these products had the same flavor as 
commercial brands but they were similar in all other 
qualities. 
Two of the recipes produced good palatable pickles. 
Six out of the ten people who sampled them preferred the 
pickles which were made up entirely with sucrose. The 
remaining four judges preferred the pickles which had ten 
per cent dextrose. Higher percentages of dextrose made 
undesirable bread-and-butter pickles. As more dextrose 
was added, the pickles became crisper* Ihe texture of 
these pickles is a quality factor of secondary importance, 
whereas flavor constitutes the primary quality factor. 
These results indicate that dextrose should be used 
sparingly in the manufacture of bread-and-butter pickles. 
Chill Sauce 
Chill sauce was made according to the following 
formula: 
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3j lbs* tomatoes 
3 os. onions 
3 os. red peppers 
10 os. sugar 
f os. salt 
I cup vinegar 
1 teaspoonful paprika ) 
1 teaspoonful ground cinnamon) in spice bag 
^ teaspoonful allspice ) 
•Die peppers, onions and tomatoes were finely 
chopped and then they were placed in a large sauce pan. 
Vinegar, salt, sugar, and the spices were added.. *Riis 
mixture was boiled until only a small amount of free liquid 
remained. The chili sauce was then poured into glass jars 
and sealed. 
Four jars of this sauce were made and they contained 
the following percentages of dextrose and sucrose: 
Jar § Dextrose Sucrose 
Percent Percent 
1 0 100 
Z 80 80 
3 40 60 
4 60 40 
Fourteen judges sampled these products and their 
choices were as follows: 
Jar # Ratio of dextrose First Second Sc ere 
to sucrose Ho. of No. of 
Judges Judges 
1 0 - 100 6 1 13 
Z SO - 80 7 3 17 
3 40-60 0 7 7 
4 60 - 40 1 3 5 
These results indicate that at least 20 and 
possibly 25 percent of the sugar used in the manufacture cf 
chili sauce can foe dextrose* 
Relishes 
Several different types of relish were made and 
the two best formulas were tlio3© for pepper hash and 
piccalilli* 
Pepper Hash: The formula for popper hash consisted 
of the following materials: 
1 lb* green peppers 
1 lb* red peppers 
It lbs* onions 
1 pint of vinegar 
i lb* sugar 
The vinegar and sugar were added to the finely 
chopped peppers and onions* This mixture was allowed to 
boil for three minutest and then it was packed into glass 
jars* 
Eleven people judged this product and their choices 
were as follows: 
Jar § Dextrose 
Percent 
Sucrose 
Percent 
First 
ho* of 
Judges 
Second 
ho. of 
Judges 
Score 
X 0 100 2 2 6 
2 40 60 3 3 9 
3 50 50 3 3 9 
4 80 20 0 3 3 
5 100 0 3 0 6 
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These results are not too conclusive* but it seems 
safe to say that dextrose can compose up to fifty per cent 
of tiie total sugar used in the manufacture of pejjper hash# 
Piccalilli; The following formula made an 
excellent piccalilli: 
2 qts of tomatoes 
1 large cabbage ■ 
1 dos* medium onions 
8 red peppers 
2 qts# vinegar 
4 cups sugar 
1 tablespoonful celery seed 
i cup mustard seed 
The tomatoes* cabbage* and onions were finely 
chopped* All the ingredients were placed in a large saucepan 
and cooked for 20 minutes# This mixture was then poured into 
glass jars# 
Thirteen judges sampled this product and their 
choices were as follows: 
Jar # Dextrose 
Percent 
Sucrose 
Percent 
First 
Ho# of 
Judges 
Second 
No# of 
Judges 
Score 
1 0 100 5 1 11 
2 20 80 2 3 7 
3 40 60 5 3 13 
4 60 40 0 3 3 
5 80 20 1 2 4 
6 100 0 0 2 2 
These results clearly indicate that dextrose may 
compose up to 40 percent of the total sugar used in the 
manufacture of piccalilli 
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Results of Experimental Work on Sauerkraut 
Cabbage of good quality was obtained from a local 
store* The heads were thoroughly washed and all green 
leaves and bruised portions were removed. After thecores 
were removed, the heads were shredded* Sight pounds of this 
prepared cabbage was placed into each of five glass jars* 
Hie salt content was the same in every jar but the sugar 
content varied: 
Jar # Dextrose 
Percent 
Sucrose 
Percent 
Salt 
Percent 
1 
2 
3 
4 
6 
O 
1 
2 
0 
0 
0 
O 
0 
1 
2 
2.75 
2.75 
2*75 
2.75 
2.75 
llie temperature of the room in which the cabbage 
was fermented was approximately 72°F. After the fermentation 
processes were complete, the kraut was stored in a cold 
room which had a temperature of 45°F. Hie acidity increases 
were followed by titration with sodium hydroxide. Hie 
percentages given in Table I are in terms of lactic acid 
production. Tills table indicates that added sugars did 
not signlficontly increase the acid content of the sauerkraut* 
When the jars were opened for inspection and 
sampling, it was noticed that two of the samples had spoiled. 
- 26 - 
TABLE I. 
Kl'fect of Sugars on Lactic Acid Production in 
Dai© Control 
Percent 
Dec* 4 0.30 
Dec* 5 0.67 
Dec* 6 0.99 
Doc* 7 1.02 
Dec* 8 1.09 
Dec* 11 1.17 
Deo. 15 1.21 
Dec* 23 1.81 
Dog. 28 1.78 
Jan. 4 1.81 
Feb. 3 1.32 
Sauerkraut 
Sucrose 
1% %% 
Percent Percent 
0.21 0.29 
0.68 0.71 
0.98 1.04 
1.04 1.07 
1.09 1.12 
1.24 1.31 
1.33 1.29 
1.78 1.72 
1.89 1.86 
1.87 1.84 
1.91 1.98 
Dextrose H 2f, 
Percent Percent 
0.30 0.25 
0.59 0.51 
1.01 0.83 
1.03 0.88 
1.02 0.96 
1.18 1.09 
1.20 1.10 
1.63 1.56 
1.87 1.61 
1.88 1.67 
1.87 1.84 
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One of these samples of kraut contained two percent dextrose 
while the other one contained two percent sucrose* 
Consequently, only three samples were judged. Eleven 
judges made the following choices: 
Jar # 
1 
Z 
4 
Dextrose 
Percent 
0 
1 
0 
Sucrose 
Percent 
0 
0 
1 
First 
Ho. of 
Judges 
5 
5 
1 
Second 
Ho. of 
Judges 
£ 
5 
4 
Score 
12 
15 
6 
According to these results, a one percent dextrose kraut 
was best* 
These krauts were canned and judged again* 
Jar § 
1 
Z 
4 
Dextrose 
Percent 
0 
1 
0 
Sucrose 
Percent 
0 
0 
1 
First 
Ho* of 
Judges 
6 
1 
4 
Second 
Ho. of 
Judges 
1 
6 
1 
Score 
13 
a 
9 
Here, the best kraut contained no added sugar* 
Additional cabbage wan prepared and fermented at 
a temperature of 45°F. 
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Results were as follows; 
Bate Control Sucrose 2$ Dextrose Z% 
Percent Percent Percent 
Doc. 15 0.18 0.12 0.13 
Dec. 23 0.26 0.14 0.18 
Bee. 28 0.39 0.19 0.35 
Jan. 3 0.43 0.30 0.40 
March 7 0.70 0.76 0.68 
March 29 0.65 0.68 0.64 
All three of these krauts were of poor quality 
The best one of the three, however* was the control. 
Another lot of cabbage was fermented at a 
temperature of approximately 78°F* The results were as 
follows; 
Lactic Acid Production in Sauerkraut 
Bate Control Dextrose Zf9 H Sucrose Z% 
Percent percent Perceiit Percent 
April 25 Mr 
April 29 1.16 1.04 0.95 1.06 
May 2 1.66 1.61 1.55 1.49 
After fermentation was completed, melted paraffin was poured 
ovor the surface of tho kraut to form an air-tight seal* 
The samples of kraut were aged for two weeks and then judged. 
The best kraut contained no added sugars. 
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The acid in sauerkraut usually equals about one- 
half the sugar content of the cabbage, according to hitting (2). 
Actually, there were very slight differences in acid content 
between those krauts which had added sugar, and the controls* 
Bitting (2) also points out that fermentation rarely proceeds 
to the point of exhausting all the sugar found in cabbage. 
This is due to the fact that the fermenting bacteria are 
apparently destroyed by the products of their own metabolism 
before all the carbohydrates can be fermented. 
These facts may offer a partial explanation why 
added sugar did not increase the acid content of the kraut 
in this investigation* The sauerkrauts which contained 
two percent added dextrose or sucrose had a soft texture* 
This is a decided disadvantage* Even the addition of one 
percent dextrose showed no advantage* Dextrose or sucrose 
did not significantly affect the color and flavor of the 
kraut* 
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SUMMARY 
1* The literature relative to the preparation of pickles 
and sauerkraut ms discussed# together with a short 
review of the properties of dextrose* 
£• Dextrose in concentrations above fifty percent produced 
a characteristic foreign flavor in pickles. 
3* Sweet cucumber* sweet mixed* and bread-and-butter 
pickles were much crisper when they wore finished in 
dextrose solutions* Crispness was considered to be a 
desirable property* 
4* Hie use of dextrose did not affect the color of any 
product except mustard pickle* It darkened the color 
of the mustard dressing slightly. 
5* Certain spices such as cinnamon* celery and cloves 
concealed the characteristic flavor of dextrose very 
effectively. 
6. When over fifty percent of the total sugar used in the 
various products consisted of dextrose* a distinct 
puckering sensation i n the beak of the mouth was apparent* 
Hits unpleasant sensation together with the foreign 
flavor were Hie two primary factors which limited tho 
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7* 
3. 
9. 
1G. 
use of large quantities of dextrose in pickles* 
Some of the Judges preferred the pi Okies containing 
dextrose because the dextrose alleviated the cloying 
sweetness which is so characteristic of sucrose* 
In the present experiments the use of dextrose in the 
manufacture of sauerkraut offered no distinct advantages. 
Dextrose did not increase the acidity nor did it improve 
the flavor of the kraut* Added dextrose and sucrose 
make the kraut soft in texture* 
Pickles weighed more when they were finished in a syrup 
which contained some dextrose than they did when they 
were finished in a pure sucrose syrup* 
Sugar used in the manufacture of various pickle products 
can advantageously contain the following percentages of 
dextrose* These figures represent the maximum amounts 
of dextrose which can be used successfully* 
0* 
Percent dextrose in 
total sugar used 
Sweet Pickles 
Sweet Mixed Pickles 
Mustard Pickles 
Bread-and-Butter Pickles 
Chili Sauce 
Pepper Hash 
Piccalilli 
40 
40 
25 
10 
25 
50 
40 
CONCLUSIONS 
Dextrose may be used advantageously 
in many pickle products in amounts 
varying from 10 to 50 percent* 
The addition of from one to two 
percent of either dextrose or sucrose 
to fermenting shredded cabbage 
increased neither the final acidity nor 
the quality of the resulting sauerkraut. 
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